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(54) PROBE CARD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the contact 
resistance, and to secure a good electrical contact in a 
probe needle which is electrically brought into contact 
with the pad of a semiconductor integrated circuit 
device for carrying out the measurement by means of a 
tester. 

SOLUTION: In a probe card provided with a probe needle 
8 which is electrically brought into contact with the pad 
1c that has been provided to a semiconductor integrated 
circuit device 1 for electrically connecting the 
semiconductor integrated circuit device with a tester; 
the end part 8b of the probe needle 8 is made up of a 
plurality of projected parts 9, each of which is made up 
in a lattice-shaped projection whose end has an acute 
triangular shape in section, or in a weight-shaped 
projection whose end has an acute triangular shape in 
section. Since a plurality of projections 9 are electrically 
brought into contact with the pad 1a respectively, the 
contact surfaces are increased, and the contact 

resistance can be reduced. Further, since a plurality of projections 9 break through the oxide 
film on the surface of time pad 1a respectively, a proper electrical contact can be enabled. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
" 3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The probe card characterized by the point of said probe needle consisting of two or 
more projected parts in a probe card equipped with the probe needle for being contacted 
electrically to the pad prepared in semiconductor integrated circuit equipment, and carrying out 
electrical connection of said semiconductor integrated circuit equipment and circuit tester. 
[Claim 2] Said projected part is a probe card according to claim 1 which is the projected part of 
the shape of a grid which carried out the acute angle tip cross-section configuration of 3 
corniform. 

[Claim 3] Said projected part is a probe card according to claim 1 which is the spindle type 
projected part which carried out the acute angle tip cross-section configuration of 3 corniform. 
[Claim 4] Said projected part is a probe card according to claim 2 or 3 whose cross-section 
configuration is serrate. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the configuration of the point of 
a probe needle of contacting especially the bonding pad of a wafer, about the probe card used in 
case a wafer condition estimates a semiconductor device. 
[0002] 

[Description of the Prior Art] In order to measure the electrical characteristics of the 
semiconductor device formed on the semi-conductor wafer in the manufacture process of 
semiconductor integrated circuit equipment (IC) etc. generally, the test equipment called the so- 
called circuit tester is used. The probe card as a board for connecting a circuit tester body with 
the pad (electrode) of IC electrically is prepared, and it consists of this circuit tester so that the 
pad of IC may be contacted in a ****** needle, i.e., a probe needle, in preparation for this probe 
card and electrical connection to IC may be performed. This probe card consists of fixed boards 
which carry out fixed support of the above mentioned probe needle and two or more probe 
needles. 

[0003] The enlarged drawing of the probe needle point in the conventional probe card and the 
sectional view of a contact condition with the pad of IC are shown in drawing 4 (a) and (b), 
respectively. Point 8b of the probe needle 8 is sharp, and the conventional probe card is carrying 
out the conic configuration. And point 8b of that probe needle 8 is contacted on the front face of 
pad 1a which consists of electric conduction film 12 which it was formed [ film ] in the front face 
of the silicon substrate 1 1 of IC1, and had the perimeter covered by the protective coat 13, and 
electrical connection is performed through this pad 1a. As such a probe card, the thing of a 
publication is in JP,62-295426,A and JP.4-199836A for example. 

[0004] However, in such a probe card, since point 8b of the probe needle 8 is sharp, a touch area 
with pad 1a is small, and contact resistance tends to become large. For this reason, in carrying 
out conduction of the feeble current, a current falls by that contact resistance and there is a 
problem that suitable measurement becomes difficult. For this reason, in the former, as shown in 
drawing 5 (a) or drawing 6 (a), the tip of the probe needles 8 and 8A is formed in a flat surface, 
and the configuration in which this plane apical surface 8c is contacted to pad 1a is proposed. 
With these probe needles 8 and 8A, as shown in drawing 5 (b) or drawing 6 (b), it becomes 
possible to reduce the contact resistance which could increase and described above the touch 
area of pad 1a and the probe needle 8. As such a probe card, the thing of a publication is in 
JP,62-295426,A and JP,4-1 99836.A, for example: 
[0005] 

[Problem(s) to be Solved by the Invention] however, with the configuration formed in the flat 
surface, the tip of a probe needle in this way When the probe needles 8 and 8A contact the front 
face of pad 1a at a right include angle, it is good, but when a gap arises at the include angle 
Apical surface 8c of the probe needles 8 and 8A may be able to stop being able to contact the 
front face of pad 1a correctly, both may be unable to be in a line or a point contact condition as 
a result, and the above mentioned increase of a touch area and each effectiveness of reduction 
of contact resistance may be unable to be acquired, moreover, although this kind of probe needle 
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is generally considered also as the configuration which attaches and tears the about 100A thin 
oxide film generated on a pad front face, and is performing electrical connection, therefore 
sharpens the tip of a probe needle, as carried out, when [ said ] it forms in a flat surface, in 
question [ which **s with it becoming impossible to attach and tear this thin oxide film, and 
******** suitable / ****** / effect / becoming impossible ] ****s [ ******** ] — **. 
[0006] The purpose of this invention is to offer the probe card which reduced the contact 
resistance of a probe needle and a pad, enabled both suitable electric contact, and made it 
possible for the accuracy of measurement to improve and to improve the dependability of a test. 

[0007] 

[Means for Solving the Problem] The probe card of this invention is characterized by the point of 
the probe needle contacted electrically to the pad of IC consisting of two or more projected 
parts. Here, said projected part is constituted as the projected part of the shape of a grid which 
carried out the acute angle tip cross-section configuration of 3 corniform, or a spindle type 
projected part which carried out the acute angle tip cross-section configuration of 3 corniform. 
Moreover, as for each projected part, it is desirable that the cross-section configuration is 
serrate. 

[0008] Since it is contacted electrically by the pad in each of two or more projected parts, it 
becomes [ increasing a touch area and reducing contact resistance or ] possible. Moreover, 
since two or more projected parts attach and tear the oxide film on the front face of a pad, 
respectively, suitable electric contact is attained. 
[0009] 

[Embodiment of the Invention] Next, the operation gestalt of this invention is explained with 
reference to a drawing. Drawing 1 is drawing showing the outline configuration of the principal 
part of a circuit tester equipped with the probe card of this invention, the vertical drive 3 which 
the silicon wafer 1 was laid in the stage 2 here [ IC and here ] where it is tested, and was formed 
in said stage 2 bottom — the upper and lower sides — it is supported movable. Moreover, above 
said stage 2, the fixed board 4 is arranged horizontally, and it is supported by the test 
mechanization outside drawing. A probe card 5 is supported by said fixed board 4. While opening 
of the rectangular window 6a is carried out to an insulating substrate 6, the necessary circuit 
pattern 7 is formed in that front face, and electrical connection of this probe card 5 is carried 
out to the test circuit outside drawing. And many probe needles 8 of a book are arranged in said 
rectangular window 6a, connection immobilization of the end face section 8a is carried out at 
said circuit pattern 7, the point 8b turns each probe needle 8 caudad through said rectangular 
window 6a, and it is projected. For this reason, by raising a stage 2, point 8b of each of said 
probe needle 8 is contacted to pad 1a prepared in IC1, and electrical connection of said IC1 and 
test circuit is carried out through this probe needle 8 and the circuit pattern 7, and it is 
constituted so that a necessary test may be performed. 

[0010] Drawing 2 (a) is the expansion perspective view of point 8b of said probe needle 8. 
Although, as for point 8b of this probe needle 8, the whole configuration is formed in the cone 
mold, while that apical surface 8c is formed in the field in the condition of having inclined to the 
shaft orientations of a probe needle, array formation of two or more projected parts 9 to which 
the cross-section configuration made [ the tip ] the triangle this apical surface by the acute 
angle is carried out at the shape of a grid. Or as shown in drawing 2 (b), it is good for said apical 
surface 8c also as a configuration whose tip is an acute angle and which arranged regularly or 
irregularly two or more projection 9A of the minute cone mold of an individual. In addition, the 
diameter is formed for said apical surface 8c as the round shape thru/or ellipse form below 
80microphi here. Moreover, projected part 9A of drawing 2 (b) may be a **** type. 
[0011] Drawing 3 is the expanded sectional view of the important section in the condition of 
testing IC1 with the above mentioned probe card 5. The electric conduction film 12 of the 
necessary pattern formed in the front face of the substrate 1 1 of a silicon wafer is covered with 
the protective coat 13, said IC1 is exposed by opening prepared in this protective coat 13, and 
said pad 1a is formed with said electric conduction film 12. And as shown in drawing 1 , when a 
stage 2 goes up and pad 1a is contacted at the tip of the probe needle 8, electric contact to the 
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probe needle 8 as shown in drawing 3 , and pad 1a is performed. Since the acute angle tip 
projected part 9 is arranged in apical surface 8c of the probe needle 8 at this time, the oxide film 
outside drawing generated on the front face of pad 1a in the tip of these projected parts 9 will 
be attached and torn, and it will be contacted electrically by the electric conduction film 12 of 
pad 1a on it. Therefore, since the probe needle 8 and pad 1a are contacted electrically in two or 
more projected parts 9, respectively, they increase a touch area conventionally which is 
contacted by one sharp point as compared with a configuration, and become possible [ reducing 
contact resistance ]. Moreover, since the oxide film on the front face of a pad is attached and 
torn at each tip of two or more projected parts 9 by one of these, good electric contact can be 
obtained. 

[0012] Especially, with the probe needle 8 of the configuration of drawing 2 (a), since the 
projected part 9 is formed in the shape of a grid, since each projected part 9 and pad 1a are 
made into a line contact condition, they can reduce contact resistance rather than the 
configuration of projected part 9A of the letter of a projection which each of the configuration of 
drawing 2 (b) became independent of. Moreover, by one side, with the configuration of drawing 2 
(b), since each projected part 9A is sharp, respectively, the oxide film in each projected part 9A 
sticks, and it breaks, and effectiveness is high and becomes what has the very effective electric 
contact by each projected part 9A. 

[0013] in addition, form apical surface 8c of said probe needle 8 to become the front face of pad 
1a, and parallel if possible, and excite said projected parts 9 and 9A — it is desirable to 
constitute so that it may be projected and carried out in the direction where the center line of 
**** is perpendicular to this apical surface 8c, i.e., the direction in which the probe needle 8 and 
pad 1a are contacted. Consequently, as for the cross-section configuration of each projected 
parts 9 and 9A, it is desirable to be formed in serrate [ which was biased by one side to said 
apical surface 8c ]. Thereby, each projected parts 9 and 9A will be perpendicularly contacted to 
the front face of pad 1a, attach an oxide film more effectively, and tear it, and the suitable 
electric contact of them is attained. 

[0014] In addition, said operation gestalt can show an example of this invention, and the 
configuration of the projected part arranged especially in the apical surface of a probe needle 
can apply various configurations in addition to the configuration which described the array 
gestalt above. 
[0015] 

[Effect of the Invention] As explained above, since the point of a probe needle consists of two or 
more projected parts and this invention is contacted electrically by the pad in each of two or 
more projected parts, it increases a touch area and becomes possible [ reducing contact 
resistance ]. Moreover, since two or more projected parts attach and tear the oxide film on the 
front face of a pad, respectively, suitable electric contact is attained. In this case, by forming as 
the projected part of the shape of a grid which carried out the acute angle tip cross-section 
configuration of 3 corniform as a configuration of a projected part, or a spindle type projected 
part which carried out the acute angle tip cross-section configuration of 3 corniform, it becomes 
possible to attach said oxide film more suitably and to tear it, and a still more suitable electric 
contact condition can be acquired. Especially, when the cross-section configuration of a 
projected part is serrate, in case a probe needle contacts a pad, it becomes possible for said 
oxide film to stick using effectively the contact force applied to each projected part, and to 
perform 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to amelioration of the configuration of the point of 
a probe needle of contacting especially the bonding pad of a wafer, about the probe card used in 
case a wafer condition estimates a semiconductor device. 
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PRIOR ART 



[Description of the Prior Art] In order to measure the electrical characteristics of the 
semiconductor device formed on the semi-conductor wafer in the manufacture process of 
semiconductor integrated circuit equipment (IC) etc. generally, the test equipment called the so- 
called circuit tester is used. The probe card as a board for connecting a circuit tester body with 
the pad (electrode) of IC electrically is prepared, and it consists of this circuit tester so that the 
pad of IC may be contacted in a ****** needle, i.e., a probe needle, in preparation for this probe 
card and electrical connection to IC may be performed. This probe card consists of fixed boards 
which carry out fixed support of the above mentioned probe needle and two or more probe 
needles. 

[0003] The enlarged drawing of the probe needle point in the conventional probe card and the 
sectional view of a contact condition with the pad of IC are shown in drawing 4 (a) and (b), 
respectively. Point 8b of the probe needle 8 is sharp, and the conventional probe card is carrying 
out the conic configuration. And point 8b of that probe needle 8 is contacted on the front face of 
pad 1a which consists of electric conduction film 12 which it was formed [ film ] in the front face 
of the silicon substrate 11 of IC1, and had the perimeter covered by the protective coat 13, and 
electrical connection is performed through this pad 1a. As such a probe card, the thing of a 
publication is in JP,62-295426,A and JP,4-199836,A, for example. 

[0004] However, in such a probe card, since point 8b of the probe needle 8 is sharp, a touch area 
with pad 1a is small, and contact resistance tends to become large. For this reason, in carrying 
out conduction of the feeble current, a current falls by that contact resistance and there is a 
problem that suitable measurement becomes difficult. For this reason, in the former, as shown in 
drawing 5 (a) or drawing 6 (a), the tip of the probe needles 8 and 8A is formed in a flat surface, 
and the configuration in which this plane apical surface 8c is contacted to pad 1a is proposed. 
With these probe needles 8 and 8A, as shown in drawing 5 (b) or drawing 6 (b), it becomes 
possible to reduce the contact resistance which could increase and described above the touch 
area of pad 1a and the probe needle 8. As such a probe card, the thing of a publication is in 
JP,62-295426,A and JP.4-1 99836 ,A, for example. 



[Translation done.] 



http:/ /www4.ipdl. ncipi.go.jp/ cgi-bin/tran_web_cgi_ejje 



2006/08/24 



JP.11-051970.A [EFFECT OF THE INVENTION] 



1/1 v? 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, since the point of a probe needle consists of two or 
more projected parts and this invention is contacted electrically by the pad in each of two or 
more projected parts, it increases a touch area and becomes possible [ reducing contact 
resistance ]. Moreover, since two or more projected parts attach and tear the oxide film on the 
front face of a pad, respectively, suitable electric contact is attained. In this case, by forming as 
the projected part of the shape of a grid which carried out the acute angle tip cross-section 
configuration of 3 corniform as a configuration of a projected part, or a spindle type projected 
part which carried out the acute angle tip cross-section configuration of 3 corniform, it becomes 
possible to attach said oxide film more suitably and to tear it, and a still more suitable electric 
contact condition can be acquired. Especially, when the cross-section configuration of a 
projected part is serrate, in case a probe needle contacts a pad, it becomes possible for said 
oxide film to stick using effectively the contact force applied to each projected part, and to 
perform 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] however, with the configuration formed in the flat 
surface, the tip of a probe needle in this way When the probe needles 8 and 8A contact the front . 
face of pad 1a at a right include angle, it is good, but when a gap arises at the include angle 
Apical surface 8c of the probe needles 8 and 8A may be able to stop being able to contact the 
front face of pad 1a correctly, both may be unable to be in a line or a point contact condition as 
a result, and the above mentioned increase of a touch area and each effectiveness of reduction 
of contact resistance may be unable to be acquired, moreover, although this kind of probe needle 
is generally considered also as the configuration which attaches and tears the about 100A thin 
oxide film generated on a pad front face, and is performing electrical connection, therefore 
sharpens the tip of a probe needle, as carried out, when [ said ] it forms in a flat surface, in 
question [ which **s with it becoming impossible to attach and tear this thin oxide film, and 
******** suitable / ****** / effect / becoming impossible ] ****s [ ******** ] — **. 
[0006] The purpose of this invention is to offer the probe card which reduced the contact 
resistance of a probe needle and a pad, enabled both suitable electric contact, and made it 
possible for the accuracy of measurement to improve and to improve the dependability of a test. 
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MEANS 



[Means for Solving the Problem] The probe card of this invention is characterized by the point of 
the probe needle contacted electrically to the pad of IC consisting of two or more projected 
parts. Here, said projected part is constituted as the projected part of the shape of a grid which 
carried out the acute angle tip cross-section configuration of 3 corniform, or a spindle type 
projected part which carried out the acute angle tip cross-section configuration of 3 corniform. 
Moreover, as for each projected part, it is desirable that the cross-section configuration is 
serrate. 

[0008] Since it is contacted electrically by the pad in each of two or more projected parts, it 
becomes [ increasing a touch area and reducing contact resistance or ] possible. Moreover, 
since two or more projected parts attach and tear the oxide film on the front face of a pad, 
respectively, suitable electric contact is attained. 
[0009] 

[Embodiment of the Invention] Next, the operation gestalt of this invention is explained with 
reference to a drawing. Drawin g 1 is drawing showing the outline configuration of the principal 
part of a circuit tester equipped with the probe card of this invention, the vertical drive 3 which 
the silicon wafer 1 was laid in the stage 2 here [ IC and here ] where it is tested, and was formed 
in said stage 2 bottom — the upper and lower sides — it is supported movable. Moreover, above 
said stage 2, the fixed board 4 is arranged horizontally, and it is supported by the test 
mechanization outside drawing. A probe card 5 is supported by said fixed board 4. While opening 
of the rectangular window 6a is carried out to an insulating substrate 6, the necessary circuit 
pattern 7 is formed in that front face, and electrical connection of this probe card 5 is carried 
out to the test circuit outside drawing. And many probe needles 8 of a book are arranged in said 
rectangular window 6a, connection immobilization of the end face section 8a is carried out at 
said circuit pattern 7, the point 8b turns each probe needle 8 caudad through said rectangular 
window 6a, and it is projected. For this reason, by raising a stage 2, point 8b of each of said 
probe needle 8 is contacted to pad 1a prepared in IC1, and electrical connection of said IC1 and 
test circuit is carried out through this probe needle 8 and the circuit pattern 7, and it is 
constituted so that a necessary test may be performed. 

[0010] Drawing 2 (a) is the expansion perspective view of point 8b of said probe needle 8. 
Although, as for point 8b of this probe needle 8, the whole configuration is formed in the cone 
mold, while that apical surface 8c is formed in the field in the condition of having inclined to the 
shaft orientations of a probe needle, array formation of two or more projected parts 9 to which 
the cross-section configuration made [ the tip ] the triangle this apical surface by the acute 
angle is carried out at the shape of a grid. Or as shown in drawing 2 (b), it is good for said apical 
surface 8c also as a configuration whose tip is an acute angle and which arranged regularly or 
irregularly two or more projection 9A of the minute cone mold of an individual. In addition, the 
diameter is formed for said apical surface 8c as the round shape thru/or ellipse form below 
80microphi here. Moreover, projected part 9A of drawing 2 (b) may be a **** type. 
[0011] Drawing 3 is the expanded sectional view of the important section in the condition of 
testing IC1 with the above mentioned probe card 5. The electric conduction film 12 of the 
necessary pattern formed in the front face of the substrate 1 1 of a silicon wafer is covered with 
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the protective coat 13, said IC1 is exposed by opening prepared in this protective coat 13, and 
said pad 1a is formed with said electric conduction film 12. And as shown in drawin g 1 , when a 
stage 2 goes up and pad 1a is contacted at the tip of the probe needle 8, electric contact to the 
probe needle 8 as shown in drawing 3 , and pad 1a is performed. Since the acute angle tip 
projected part 9 is arranged in apical surface 8c of the probe needle 8 at this time, the oxide film 
outside drawing generated on the front face of pad 1a in the tip of these projected parts 9 will 
be attached and torn, and it will be contacted electrically by the electric conduction film 12 of 
pad 1a on it. Therefore, since the probe needle 8 and pad 1a are contacted electrically in two or 
more projected parts 9, respectively, they increase a touch area conventionally which is 
contacted by one sharp point as compared with a configuration, and become possible [ reducing 
• contact resistance ]. Moreover, since the oxide film on the front face of a pad is attached and 
torn at each tip of two or more projected parts 9 by one of these, good electric contact can be 
obtained. 

[0012] Especially, with the probe needle 8 of the configuration of drawin g 2 (a), since the 
projected part 9 is formed in the shape of a grid, since each projected part 9 and pad 1a are 
made into a line contact condition, they can reduce contact resistance rather than the 
configuration of projected part 9A of the letter of a projection which each of the configuration of 
drawing 2 (b) became independent of. Moreover, by one side, with the configuration of drawing 2 
(b), since each projected part 9A is sharp, respectively, the oxide film in each projected part 9A 
sticks, and it breaks, and effectiveness is high and becomes what has the very effective electric 
contact by each projected part 9A. 

[0013] in addition, form apical surface 8c of said probe needle 8 to become the front face of pad 
1a, and parallel if possible, and excite said projected parts 9 and 9A — it is desirable to 
constitute so that it may be projected and carried out in the direction where the center line of 
**** is perpendicular to this apical surface 8c, i.e., the direction in which the probe needle 8 and 
pad 1a are contacted. Consequently, as for the cross-section configuration of each projected 
parts 9 and 9A, it is desirable to be formed in serrate [ which was biased by one side to said 
apical surface 8c ]. Thereby, each projected parts 9 and 9A will be perpendicularly contacted to 
the front face of pad 1a, attach an oxide film more effectively, and tear it, and the suitable 
electric contact of them is attained. 

[0014] In addition, said operation gestalt can show an example of this invention, and the 
configuration of the projected part arranged especially in the apical surface of a probe needle 
can apply various configurations in addition to the configuration which described the array 
gestalt above. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the important section of a circuit tester with which 
the probe card of this invention is applied. 

[Drawing 2] It is the expansion perspective view of the point of the probe needle concerning this 
invention. 

[Drawing 3] It is the sectional view showing the contact condition of the probe needle of drawing 
2 , and a pad. 

[Drawing 4] It is the perspective view and the sectional view of a contact condition of the point 
of the probe needle of the conventional probe card. 

[Drawing 5] It is the perspective view and the sectional view of a contact condition of the point 
of the probe needle in the probe card with which the former has been improved. 
[Drawing 6] It is the perspective view and the sectional view of a contact condition of the point 
of the probe needle in the probe card with which everything but the former has been improved. 
[Description of Notations] 

1 ic 

2 Stage 

3 Vertical Drive 

5 Probe Card 

6 Insulating Substrate 

7 Circuit Pattern 

8 Probe Needle 
8b Point 

8c Apical surface 

9 9A Projected part 
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[Drawing 2] 
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